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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a depicting ability 
in a contrast echo method so that fine bloodstreams can be 
reliably distinguished from peripheral tissues and improve 
image quality by imaging contrast media and tissues 
individually in their optimal state. 

SOLUTION: This ultrasonic diagnostic apparatus has means 
(12, 21, 22, 30) for transmitting an ultrasonic wave pulse 
signal twice each in directions constituting a scanned region 
and receiving an echo signal in response to each 
transmitted signal and means (23) for calculating finite 
difference of the each signals received in response to two 
transmissions to obtain differential signals. There are further 
included the means (24~26, 30-32) for generating individual 
tomograms independently from echo signals and differential 
signals and means (26, 28) for displaying the individual 
tomograms at the same time, for example, by superposing or 
juxtaposing them. 
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[0069] itf?T-^^^2 6fi, 3I^T< 
JMI?SS.y:x3-i-?- 2 fcM^> 2 7 \s-Mi<r>&^~ 

ymwct- fz&^z mm&z &7>wmiz £->xiy 
\s-j*<mm7—?izi> [ &t& ttttc x-*f&a=£g 
3i*^B^*i-c<i.^:*, m&&f<7>T-?mf/x 
<^77 ^ «,?T-?z%<?>mm : r-?tzm.m-2>. 
[oo7o] frfr&i$mm\^m\m¥)¥m$:m- 
i><vx\ f£%®m^&ftx'&&mwwwm{&tmmtom 

m-zztizfrz. 

[0071] z<mfi<mmto<»m?mmb lx. ®& 
^z£3izim<?>i><oi)*mmztix}5*). t'^m^mm 

x<hm&.m^spiz£*)$t*&., mmm^spimft 
mam&izftmLx^z,. as. s~io{=, 
^m^CT^rrs (znmtmmiz-o^xii, &xtti& 

[0072] ^<OSKffi^-S P(cJ; t)m,$iTJZ%?m 
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l°!S&2 7#J&&U £*fl" S&tf X=J -fI-5§- 2 
SHIr - ^ i~ t° ? 5 - 3 — x -v V^" 

[0073] 2 6 iOM 

SS.JI26A. 26B <IM4#8B) #^T$:fU>. £«>W 

atu. «aAHffiaB3 2&t>m.t>ixx< &m®m<£m% 

[0074] (!&W2 6A) tt~m^ r 2izmt&m^ 

®s2 6A(cti. ifHMBi* 1 -^^^. zmmmm 
tt. D S C 2 5 J: ota^sivMy^itx 

[0075] (*QS2 6 B ) 2£JHi^S fc»r&fg#*& 
9#£. £«*§£\ _H£ L^?5S 2 6 A fffflm&lzffi. 3 

£<?>-yj*^mffim>b3°m&w®iz*z>. o 

T<0Jtfl.«2 6 B i^g8<^^gti^£fflvvt 

[0076] £<0i 3 KLT^&JhAMlKflHKy-- 
?«:£j3j332 8f~M£>;h.&. ^§I28-C(i;, Mfsfex- 

a, z<ommmmv?-kii-mz#7~tftt5-%tix^ 

[0077] — 3k yj<tD29A, 29B{±„ 

B^— PDSC2 5(C*gigS£*U>fc <Ttf> 

dsc 2 so^iim-si- <@w^^vy^7^.^fi-f- 

tt, g^^S&^xaHt^2fc?8r§J^L*:*!Ui 



K) . - 2T<*W =EU 2 9 A(-{±H^m^-S«0j«S 

m^aft* 4 , *>3-^C0^X-^^U2 9Bfc(iX 
3-ft^2<DMfflft^lS«#m^*l.iq 0 ST *.irt 

[0078] ^id^^-i^^U 2 9A, 29B 

•KDfOTfclHU -f-*— ^=eU29A, 29B;fc>£>gs 

^ffi£iUtft-5§-t±B^- HDSC2 5 

j£SS2 6i3Si6iU RMIttUS^T. -£<0<I^£®& 

SOStL*. <lcoemi^?s2 9tciS^T^§tl 

[0079] -# % 3^hD-730(i s CPUSW 

IJH* t.fc«-^J^^7 * fcitJS UfcftlWff^- s c <n 
[0080] -^-^^^3 1S±. 3yhn-53 0^ 

S&32tt. rJ^ha-930 «S6fm^fc3e^ t 
T, U2^- A24. Bt- HDSC2 5. S.t^T-^ 
A» 2 6 tf5«^J^^ H^Mfck-Cx n -fl^ 2 Sim 

^4^UfcSn<. x n -im 2 5.t/lfe5HI^ S*ix? 

S2 6 T-^-EB!!«{c:(f$ i -m* <r>mmk*m 
wtz>. z<?>mmmimmti}*&Mizm9iTZh. * 

[0082] (^i <om^mm) m 1 
?~?£wmcrf®m£M5{z. ^supeajsriseic-e 

[0083] H5C«t»l< % xn-(t^2fcfili,iSrM 
&TM 2 ttBaiW«319tB*-l«« (^WA^- 
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[0084] CKO^Ss H61C^:-ftn< . -*W»J1GI 
TM 2 SWWRfcLT, iiltefed— 35r«OTM s **SHi 

■mm^mxzm^^tihffi-v. zcowmzmmnznz 

[oo85i (m2(om^mm) mna&mmzite 
"t- ? &fmm<7)tm*m i \z s ^<nm^mm^\z^ 

[OO86]07(:^11ii<, xa—{I-5§-2 teats BfiJI 
feTM 2 (±B^e- pffc (^W X*r~)\sm t LT£j£ 

saBsafcfcwc, -*-<?58)f^TM 2 &^-r#if^-fe 

[0 0 87] ^^m. ias{=*-t*n<. -i)<rmm<& 

#sg£fu z.<r>mgmm^2Zizm?F%ixh. <r 
<m^.mtw^nmt. m&^^^~m^\zutm 
x3-m^-2»=ftis®fimTM 2 
izhm.minmi&mmf&frtffr&iix^&coT'. t&mt 
lt\ {tt-m^sizM&mg-m-) «s 

vt-Aomm&zMznMm-h) , mmnffiimzm 

[0088] *SS0B#<O*T&-?Jt«iffc ifUf , Jti&O 

z<Dmmm'M s titM$mzm^i$ix&z.bfrL>^ tm 
[0089] (mznmTmucrgmffl) _B£U£i&2 



[0090] z^mmx-it, n«-ft^-stc«tswfl^ 

TM S fcSti-SSiSifca (Ogagl) #JBV»io*U>. 
iOSSgifc akLtv Xffs&USfc'*** 1 3 * ffl^X 

iia > h Q - 5 3 0 Sr:fr Ltf- ?-£l£3§ 2 6 KM*, 

Jlg^&fcfiS J; p fc=Sr-3 X \y h . 
[009 1] f-^12 6fc*>Mt, H 

»fJiilTM s &t*TM 2 <?M&r-?&ffi5Az-&j8.Z1x 

[§&1] B = a-TM S + <l-a) • TM 2 

^jfc&WB&x-im.. m*%i2 8lzmt,ii.X$tt 

[0092] zomzk. mmta.=i m^m^ 
s\mz>mm&Tu B co&fttfi o o%& Afci>^« 

KJg&TM 2 nmft&l 0 0%2r l 5* , )-&^4tmt-. S 

^mfca**o<a<i<^^. ^coitmzmix 

[0093] i«3tto. Sff#t±. Mf^-<^^ 13&^ 
tt. >fjC— ^%U2 9A« 2 9 Ba»£>f2S8fcMtT-* 

***>wmsmm%z*m!,iztf%ozt& 
x*z&. 

[0094] 5rt>, JbSU&flRKJt a «9«»-&1ii£ 

■y ymzmmzm^m^w. lx&< & ? izlx^x 
^, 

[0095] (msemmm m3<m%mmzi%h 
[0096] a9t=^:-t*n<> ^-m^2izumm 

z.tit><ommm.TM 2 &xfTM s immuz 

[0097] fflR&D i 3 Jt^SISE 

iitm 2 mfTM s zz<r>£ 3 fr^xm^tzzt 

[0098] (miommm mwm^mmizi&z, 
m&tzmioiztkt. 
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[0099] mmiz^-tm^jma. m3^m7rmm 
<H9 > zgrnLti^nx. m^m^sizmmmmr 

M s &m9<7MWLfrt>&2. (m2crm.?tf&f&) coiiOiZ 
m%&iLtci><7>-?fo&. -otO. Si0ic^-t*n<s 
5rcS£2 8<^®iS^(PJ«±xa-fi^-2}.'M§BrJi{STM 

S{=M& r TM 2 +TM 8 j fDagM^MSL-T^ 
$tl,S„ CIO <"TM 2 +TM S j Offlfe.fciSVvc,. Xn 
-1S^-2tM-S»B^TM 2 O^U^^ti^KSfc^)^ 

[0100] <I*U;: <fc *) . «SI<??»^S:fi^ft^S 

[0101] 3:i5, Z<r>£olz2mm.e>mffi&t:M!M& 
^aftt UTi±. #*kNm«0X3-«#2t»|lSB^- 

[0102] , -%m<&w&n{mwk*wm- 

[0 1 031 us. «M^6St±«*tt-*iB«aS9i» 
[0 10 4] J®#^WX«^5IHi{=ff-5-C. mta* 
^V^Pffiti§^2 2{cMl^it-&. 5g<lfi2 2TJ4, 

^y*/p»55X3— ii^t'-A^*— fr 

[oio5] mmmm3 2\±mm^rs s tmttx 

*y ■ *ytia>T. £*U=J&SLT. SftflB2 3<D 

vpx-y «/^-4 i«om*^ti. x^yia < i ) , 
(2). " s (240) fcjscx. — 2r$>9-fyj< ; fcy 

4 2 AfflJXfcifc a — 3r<o^-f y^tJ4 2 BffilJcSfi?^ 
oi"3, 02(^-T*«<, X^r-vV 
JIR^I^gOX^^fcti— t^-f ^t'J 4 2 
AJcxa-ffi^-l36^^iB1gisix % iSlicSeox^-vy 
mizi±t> o —-H<r>74 y^t >J42 Bfcrxri-fi-s!- 2* 1 

[ o i o 6 ] $ z-eMftmbi s xiz. —mim. 

$^X3-if^-lS.^2^ffi^Tll^23{cJ; OH 
#**?r3:&ixTM#ft-*§-S ( r X 3-[l^lj - rxa 



[0 107] ^ c7)X3 2 StfUftfl^ S a . l-i- 
WN'24 S B^-HDSC2 5. 2Stl^7 J -^^S2 6 

^amt-feu-c. mmmmm^3 2^<iom^m^s 

ts H4fc^wt^Lfc*n<. *amz®&.LtiJi7X 
-?mf$kmz® t hm^&m*mj&. ttt&h. xa 

— <t-v2&. H^— A24lC*JV^TUiV— ^<*E12 4A 
^TDSC2 5fcfeV^TXdf^>-S»iSyS2 5A 
gEl->-CT~^^-^2 6fct5V*TW^S!!®2 6ASr 
gitS. — Hi)MI^-St±. UiV-A24fci3l,vtV' 
iV-KJJ^|2 4BS:. S8lv£DSC2 5teiHvtx3Mr 
>-S3tS!SS2 5BS:. ^V^tT-^fiS;3S2 6fcfeUT 
ffl^J(tyai2 6B^gitS. 
[ 0 1 0 8 ] % t-C. x-*^j£i§2 6 \ZX . 

feSJRe^- s p lt^s *rtgEamK&?< ffi 

S3SST\ ^f?e?^;l/##5-xy:3-F§*lT. ^ 

its mmmru 2 t^«^s kmssbts tr™ s a # 

[0109] <lc7>f^t-o>,>T<i, -JBSIiiRSilftll* 

< , ms&m&n 5 - zmmzmm ■ sseu mm 
<mi&*i$tzm&%&%tfbmRZff%^ri*3:\\ m 

jt{f^®®tB8bT(i, N@ (a) {^rt*0<. xn 
-«^-2cT>B^-H»fS^#3i^, X3-ff2(: 

6, 8#»B> . RVx^-[t-^2i=SiismS^i;I^Ht 

^ m^A^-\zmvm. mm (b> (^-r^n<, 7 

[0110] d<50i 3 (c*^S6J^^fc J:^. 

tsrrs 2ocox3-fi^^» 2A/wMtt^'^ 

THiHt-f-S&a&LTV^cDT, WHA3lE<^aSn 
^X3-^^^®W*fflll£OX a -fR^WP tiWmtz-'A 

mz&s (=♦* ^^^-^^ - * 5.^^ 

izm&mg^!m£&mzMtz. 
im&m*t<o*tL*tii±. ms^mmiza^x, mt 
x^?>^=i-mkirm^h^i:^<. sm^izsmttn 
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[oiiii ^ cox ^ ~mnm?&ft{m\±, muzit 

|BIB#^^Si^■rv^S. L*>4>. jS^tfFfcxn-jSfl-fcSI 
[0 112] Ut#oT, ;»3yb5^hX3-a5: 

[0113]tfts i«03>-h5Xhxa— ^MOM 
[0 1141 Ceoayb^^bxn-^Sr^Jfe 

x 3 -m&s- ms* ut&i < @ * co-SfsmizMz. m^jm 
mr%kijk% 7-X'$&rc$-& z t h . si 

£ fc t> T£ & . Ltiff-oX . {&/hflLS&9f£»r£fr 
m&ZttrX%2>. 

[0 115] i<0^Ki^«Cdbr>-C«i. JtBL 

ftPlxa-^PlB^^Sr^fr^-r^x^-vV^ 

2 9 A. 2 9BSrtfi.TV^CO-C. ^+yS(C Z.<T> 

^«ffi^X3-^i;3iJ^fflX3-^i;$:SS«®. Mg 



-rymto^tcfcv^ti.. jK^rtoxa-m^Sfctt^: 

[oii6] j&mm&nxyvj^Y-x. 
m^x^htdh, mm^^MnrntaMLx. tsr 

2&e83&J&fr#ttffi£ft£fc#>. ggm&f-'Cyi'x. 

ffimZtiZ) . L*>U 2^/UA|£$H£c7>%£\ S6?j?flt> 
Srjfcfrti^f •f^-brt'Siu JgRg^^rxa-^co^tt 

[ o 1 1 8 ] m2iz, mzwvxtsmm&&m-?&w> 

zC^S*^. T-Q-ygygi: l/m;Kf< t 3—6 

MH7L<mmMm-h#mtffo%. zcoznz^ 6m 

MHzcoJ^rt>. M-w3MHzo/ai£&ic-t:ft^it 

[01191 (mm^mmg) ^wmm2^mm 
[o 120] zeorngmffimmt. emhtzminm 

-t&Mi. 01 2lZ7K-fia<, ^0S&2 3^ffi}Sic*. 

*<?>m<mm±mi<n%Mmbwmx'h&. 

[0121] Ml 2izm-r^diz > ii0l^}Ml!S&23 
to, x^-4 1„ ^-fX* ; ei>4 2A, 4 2B. 

SIH43. &U r ittS:S4 42r{ix.§ t Bui±t3t@3« 

ms&tttMLx. mr^zmw%i4 4$:mfx^2>. 

tm$$i4 4 IZ i 9 . ^-O'^tU 42A, 4 2BKffl 

§gfcUtfi^-Srfti=Sa»L. inSifi^-A- rxn-fl^- 
1 j + r X 3-I^2j i^m^Lftxa 

[01221-9*9. l^ti^-saLVSn^ffi^-A^. c: 

<rmftUWI,23i}>t>im<r>l'i'~rt24^ B^-FDS 

c 2 5 s mf^~?i$ms2 6 cnsc^s'jjcsi^iis. 
[0123] a fcs IJrjttfc^a-ft^-stcjBi. 
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[0 1 24] 3rfc. SgltfOlOK^lT^^tfc, 3fc£U 
flg|::ffi&jBff«&H&S£ia 13(a) fcah**KWT 

[0126] ^afitffl&KWi, i i&bks*: *)<?) 
c&%mmL) zmt&im. 
ffimvKmmm'ci^ 2m=r 

[0 1 27] HI 3 (a) fctt. —Sit U-C, •X^V 

1 0 0*<0^^trt, ^4>£3lSBfct£%**>'JI[ 
(1). (2), <3) aWST^iU -t<DB!O^E 
«tet±X*-r>* (4) . (5) , (6) #iUDST^> 

98), (299) .' (300) aWWOSTfeh.*. £ 

[0 12 8] ±^<73l^»-at;J:*L^ SgiSg&tfSSS 
SlOX^t ^ic J: £ 2o©X3- m%*&ft<ntt&k 
LX^&OX\ 2-P^®-^-ffiSK«^* 1 'S<^<£ 
t. atf/Xtt, zemzllieMBtfifrtfriZbfr 

<7>3^«flxa— jfcib!^fc<£-sT* jt$8flX3-&<9 

2, 3SSfla«RtSEUri^S. 
[ 0 1 2 9 ] £ 61=. Jbm.ftX^*>1&a3fl300f*: L 
Tll3(b) tS^WS. £<^S0J(=J:^ 
if. 130 ( a ) fc^iT, 4Hg»13fc9 3|S|<i!>**-t->' 

Lfci><D-m&< . ^co^S««®5:Bet-rmi# 
@«X^^>- (jUtl ) ti;«.X3-fi^lk^3#@ 



caxdf-Ylx (jiS2) fci &X3—lf^ 2 fc com^-tn 
®9com^ (&&fe fc') ^^±fe*S£i:*@^fcLT 
-t&fc^ JKSWX3-«*A«A 

[oi3oi ±&Ltz%m!mmte%-%zM7fiX'&-o 

[0131] 

Vb5Xh X3-g=fc:fe wc . mi^JifcfWa^tti&x 

tt) ttttttSi, »asx3-&#{cMSm^fc7&7>X3 
-fl^fc fc{f-*§«S§ *ufc&, &i=l<Oi§TJH!fc V 

xwsm&ti&tL* ciitai jt^Mxa-^fcaagi 

S^->eSffi2:il«-r-&£ ttfX% & . 

[0132] ztuzz o . sfc^<nmmm.<offim*?j* 
zwmzm&% ^ t tfxt* h . 

[0B«^m=3:fiaS] 

[111 1 *liB*^^®t=«S^8^»r$lfi«^n 

[02] miemmffim&x**>imwmrh 

[03] ^l^J^^fe<t«.^*ISSS«yO'y^ 

[04i i a -fi^- mftm^m: Lxf&mzwm&i 
\z7k?mm7w?m. 

[®6] micomiwmzffirrrz^-fwmwm. 
[071^2 <m?mmxzmi> w&^mmzwmt 

[08] m2<f>m^mmt:m^'t^~^mm^m. 



(3. 5) 301-212144 (P2 00 1-8H4 4 



IH9 1 w,3<rm.5mm&m^rr 

[@i o] mAnmm&mzf&kt&^-fsmcom. 

Ho 

[®i 3} m3<n$mm&\zfah***>m:WR?h 
m. 

1 1 sat*& 

12 WSifcrn-^ (:x**v¥flt) 
l 3 Sftf£'f*rt' 

21 saws :>"#«> 
22 

imii 



23 m^m^i^-mn^m-tmmmm 

24 <£i&#ia • mm^m 

2 5 B*— HDSC (^*a-50a#^) 

27 

2 8 3b7?8S 

2 9 A. 2 9B >M— ^t'J (M&lEl£*KS;) 
30 (x^ym 

3 2 wmawma (%m,m 

4 1 m^-f 

42A, 42B ^-fX^U 

43 mm (gtftmn-^m 

44 aggS (flBg^»3M&> 
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F^— 4C301 BB12 BB14 BB22 CC302 EE07 
EE11 JB12 JB29 JB38 JB42 
JCOl KK02 KK03 KK12 KK13 
LL20 

5J083 AA02 AB17 AC28 AC29 ADOl 
ADOS AE08 AF04 BA02 BC02 
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